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1996 Annual Summary
Great Lakes water levels continued to  range. Lake Levels

follow their general seasonal patierns
while reaching levels that were

significantly higher than those of
1995,

Precinitati LT I

Lake levels follow a seasonal patiern,
normally rising in the spring, peaking
in the summer and declining in the
fall to & low during the winter, This
pattern is shown by the long-term
average shown om  the lake
hydrographs contained in the Monthly
Bulletin of Lake Levels for the Great
Lakes.

The severe cold that affected the
Undted States during late January and
early February 199% was of historic
proportions in the Upper Great Lakes
Basin. Dally low temperaiure records
were g6l al varfous locatlons In the
region. This may have been one of, if
mot the, coldest weather events of the
20th century. Significantly higher
than mormal smowfall occurred
during the 1995 - 1959 winter months.
The subsequent increased smowmebt,
when combined with higher-than-
normal amounts of precipitation over
the Great Lakes hasin, resulied in
ahove-average supplies. These
conditions resulied in lake levels rising
to above average walues starting im
April, 19, and remaining above
average for the remainder of 1996,
During the spring, summer and fall,
temperatures remained in the normal

Precipitathon over the Great Lakes for
19, was above normal, based on
preliminary records for the U5,
Mational Weather Service and
Canadian Atmospheric Enviroament
Bervice, Dry periods were
experienced in March, May, August,
and MNovember, with the remaining
months being wetter than normal.
Total basin-wide precipitation for
1994 was 36.8 inches, abowt 4.5 inches
above normal. Figure | compares the
monthly precipitation for 1995 and
1996 10 the long term average for the
entire basin.

The Monthly Hulletin of Lake Levels
Jor the Grear Lakes, which fosters this
annual summary, graphically shows
the Mluciuations of water levels on the
Great Lakes for the years 1995 and
199%. During 1996, Lake Superior
followed its seasonal cyele., Levels
started the year af 601.61 feet, about
1 inch above average, and remained at
or near the long-term average into
April when levels started to rise.
Because of higher than normal
supples, Lake Superior began to rise
faster than normal in April. Levels
reached their highest point in Augusi
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and September, at 603.02 feet, about
9 inches above average, Al the end of
December, Lake Superior®s water
level was at &02. 40 feet, about 7
Inches above the December long-term
AvErage.

Lakes  Michigan-Huron  levels
generally  followed thelr seasonal
cycle, starting the year at 578.61 feet,
near the long-termn average. Laevels
remained at or near the long-term
average until April, when they started
to rise. Above normal precipitation
resulted in above average levels
throughout the year. Levels reached
a high of 580,28 feet In August, abowt
10 inches above the Aogust long-term
AVErage. Lakes Michigan-Huron
ended the year at 57T9.99 [eet, about
15 inches mbove the December long-
term average.

Lake 51, Clair was alTected by ice
jams in the St. Clair River in January
and April, resulting in depressed
levels af 57277 feet (about 10 inches
below average) and 571.57 feet (about
21 inches below avernge), respectively.
Starting in April levels rose and
remained above-average through
1996, reaching a high of 576.12 feet,
about 17 inches above average, and
ending the year at 575.52 feet, about
20 inches above the December long-
term average.

Lake Erie waber levels generally
followed the wsual seasonal cycle,
sarting the year at 571.39 fect, about
7 inches above the January long-term
average. April saw levels start to rise,
reaching a June peak of 573.06 feet,
about 14 inches above the June long-
term average. Lake Erie ended 1996
at & level of 571.60 feet, abowt 13
inches above the December average.

Lake Omtario generally followed its
seasonal cycle, starting the year at
244,75 feet, about 2 inches above the
January long-term average. Levels
starfed rising in April, resching a
peak in both May and June of 246,85
Feet, about 9 inches above average.
The year ended with the Lake Ontario
level at 24531 feet, about 10 inche

above the
AVErage.

Storms

The Great Lakes Storm Damage
Reporting System (GLSDRS) was
developed inm 1993 by the Chicago
Diistrict, Corps of Englneers. The
system monitors hydrological anmd
meteorological data (water levels,
wave heights, wind speed and wind
direction) in order to identifly storm
activity on the Great Lakes.
Subscquent telephone surveys are
conducted €0 collect damage
information for the Impacted areas.
During the 19 calendar year 12
telephone surveys were conducted
yielding 1,116 interviews. Thaose
inferviewed were selected randomly
from & qualified population of 10,622
in the counties which are surveyed.
Development and use of the system
was presented in Greaf Lakes Update
lssues No. 104 (March, 1994), MNo. 113
(December, 1994) and No. 121
(August, 1995). Damages reported (o
structures,  conienis, vehicles,
landscaping, shore profection, docks,
hoats, ete., were estimated at about
$140,800, GLSDRS  samples
approcimately 10% of the riparian
property owners in affected areas;
thus, the total damages for 199% in the

December  long-term

study area are estimafed at about
$1,341, 000 when applied to all of the
shoreline areas affected by the storms.
The two day period for October 30
and 31, 1996, showed particularly
high storm activity, Five storm
surveys were conducted, representing
285 interviews, During this period,
riparians along the west coasi of
Michigan (Lake Michigan) and inm
Wisconsin  (Lake Superior) were
affected. Coast Guard stations on
Lake Michigan reported 30-13 knot
winids from a westerly directlon, with
wave heights of 6-10 feet. Figures 2
and 3 show storm activity on October
30, 199, sl Grand Haven Harbor and
Muskegon Harbor.

Liki Gk faccr

In 1"% the International Lake
Superior Board of Control (ILSBC)
continued to wse Regulation Plan
1977-A and Criterion (c) of the Order
of Approval as the primary bagis for
determining Lake Superior outfows.
Criterion (¢} states that when the
monthly mean level of Lake Superior
is below 601.7 feet (IGLID 1985), the”
vutflow cannot be greater than that
which would have occurred at the
same elevation under the outflow
conditions which prevailed in 1857,
Criterlon {c) applied In the Janpary

Figure 2: Grand Haven Harbor -- Dctobar 30, 1996



Figure 3: Muoskegon Harbor area — October 30, 19946

through April period. On occasion
other factors will influence the setiing

of ouiflows, as they did this past yvear,

During 199 the Edison Sault Electric
Company continued repair work in
the intake canal of their hydropower
plant on the St. Maryvs River. This
project, which was completed in
September, 1996, required reduced
Mows through the plant during the

summer months. This decreased the
plant®s ability to release water From
the lake. Continued renovation of the
generating  wnits  at  the U5,
Government hydropower plant at the
5t. Marys Canal (So0 Locks) also
reduced the overall outflow capacity
of the hvdropower plants in 1996,

Flow changes resulting from the
monthly regolation of Lake Superior
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Figure 4

are sccomplished by warying the
amount of water allocated io
hydropower produoction, and, when
necessary, by opening or closing gates
in the Compensating Works af the
head of the 5t. Marys Raplds.

Starting in May, 1996, the 1.5, Army
Corps of Engineers and Great Lakes
Power, Limited, in Canada, resumed
scheduled repairs tin ihe
Compensating Works.

Construction on the Canadian portion
aof . the Compensating Yorks was
completed in Augost, 1" and the
woirk om the U.5. portion was
completed in September. During the
consruction peried, the International
Joint Commission authorized oartflows
that were less than those called for by
Plan 1977-A. This was done to cnsure
worker safely during repairs.
Duiflows were restricted by setfing
the control dam gafes al 2 gates open
(instend of 4} in May and Junc, and 3
gates open in July and August (instead
of 4 and T respectively).

The number of open gates was
imcreased to 4-5/6, upon completion of
the Canadian work in late August;
and to 16 (when the U.5. work was
done) in late September. During the
summer perfod of restricied outflows,
Lake Superior levels rose about 2-1/2
imches higher that they would have if
Flan 1977-A had been applied sirictly.
The 16 gates open setting was
maintained through Movember. This
action resulted in & corresponding
drop in the downstream water level of
about 1-1/2 inches on Lakes Michigan-
Huron, and negligible effects on Lakes
5t. Clair and Erie.

The International Joint Commission
approved closure of the Compensating
Works gates to a setting of 1/2 gate
open for the period August 10-12,
1996, in order to accommodate the
Greal Lakes Fishery Commission's sea
lamprey control study in the 5L
Marys River, The effect of this action
on the Lake Superior water level was

negligible.



The December ouiflow was  as
specified by Plan 1977-A. Figure 4
compares the monthly Lake Superior
outflows in 199 with the long-term
average Mows, During 1996, except
for the August throwgh MNovember
period when all 16 gates were open,
an additional 530 cfs flow of water
wis discharged through the nornthern
most gate (Gate No. 1). During the
period December, 1996, though April,
1997, Gaile Mo, 1 will be maintained at
# 1/2 open seiting. This will satisfy
the water requirements for the fish
habitat in the Rapids.

Lake Outaric Reoulats

The winter of 199596 awrrived early,
with very cold temperatures extending
from early Movember into December,
1995, The cold temperatures which
extended into early 199% prodoced a
complete ice cover in the internatbhonal
reach of the 5t. Lawrence River by
mid-Japuary. The kce cover did not
cause difficulties to Lake Omntario
cutflow regulation. Figure 5 shows a
comparison of 1996 monthly ouiflows
with ther long-term average monihly
outflows.

Lake Ontario reached iis seasonal low
level of 244.59 feet on January 9. A
mid-January thaw with three days of
very mild temperatures and rain
melted much of the snow on the Lake
Ontario basin, The Lake Ontario
level rose rapidly in the second half of
January, Levels changed very little
from February until mid-April, and
then rose rapidly through the end of
May to the year's peak level of 246.85
feet om May 24. The lake stayed very
chose to this level throughout the
month of Junc; it was approximately
B inches above average but about 5
inches below the maximum level set by

the lake's regulation plan, 1958-D.

Levels declined gradually after June
for the rest of the year, although the
decline was halied somewhai in the
September - November period due fo
very high water supplies to the lake,
Lake Omtario ended the vear of 245,31
feet, some 10 inches above average.

The ouiflow of Lake Ontario is
regulated using the Moses-Saunders
Powerhouse and Long Saull Dum
spillway in the Si. Lawrence River
near Cornwall, Ontario and Massena,
Mew York. Plan 1958-D specifies
weekly oulflows based wpon Lake
Ontario’s levels and trends in water
supplies. The regulation plan helps
prevent water level extremes, both
upstream and downstream of the
regulation structures; and it atiempis
to balance the interesis of shoreline
property OWIIEFS, commencial
navigation and hydropower interests.

Outflow regulation is overseen by the
International Joimt Commisshon's
(LIC) International 5t Lawrence
River Board of Control. Im mormal
operations the Lake Ontario outflow &
the amount specified by the regulation
plan. However, the Board has some
discretionary authority to direct Mow
devintions from the regulation plan to
meel  cerfain  objectives. These
ohjectives include providing benefits
or reliefl from adverse Iimpacts
associated with water level and Mow
Muctuations to cerfain  interests,
provided that such deviations would
nof harm other interests. In recent
years the Board has also taken into
consideration the needs of additional

interests, such &5 recreational boating
and the environment, in making its
regulation decisions.

During 194 the Board made a
number of deviations in response to
the changing conditions in the Lake
Umitario - 5t. Lawrence River system.

Favorable ice conditions on the St
Lawrence River during the winter of
199596  resulbed im0 overy  liftle
restriction to the river Mows. As a
resuli outflows higher than those
specified by the regulation plan were
released in January and February as
@ part of normal winter operations.
The over- discharges, equivalent fo
about o 1 inch lowering on Lake
Omiario, were subsequently offset by
Mow reductions in April and May.

During the period April 23 through
May 17, the Lake Omtario outflows
were reduced to below those specifled
by the regolathon plan to prevent
fMooding on Lake 5t. Louls, a portion
of the 5t. Lawrence River near
Montreal, during the Ottawa River
freshet. Until the arrival of the
(rtawa River freshet, water levels on
Lake 5t. Louks and areas downstrean
were low, and there was a concern
that the continoed low levels would

Lake Ontario Outflows
1996 Manthly Mean

350

and Long-term Average (1900-1990)

300
250

Cutflows (Thowsand Cubic Feal per Second)

11

i
A
th

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
1858 DLong-lenm Average



have an adverse impact on fish
spavwning on Lake 5t. Louis and other
arcas downstream. These concerns
were eliminated by abundant rain in

late April in the Lake Ontario and
Oitawa River hasins.

At its meeting on June 4 the Board
decided to release owtlows higher
than those specified by Plan 1958-D,
since Lake Omtario was at that time
ahout 7 inches above aversge.
However, between Avugust 12 and
September 6, Mows below regulation
plan took place In order to prevent
excessively low levels om Lake 51,
Lawrence, a portion of the river just
upstream  of the Moses-Saunders
Powerhouse. These low levels, a
product of the high cutflows through
the powerhowse, were affecting
recreational boaters on Lake St
Lawrence,

Beginning in  mid-September, the
Board directed that maximum possible
outflows be resumed in  light of
continued above-average levels on
Lake Ontario and the upper lakes.
However, similar to conditions in
August, the high ouiflows again
caused low levels on Lake 5t
Lawrence, The problem was
compounded by strong easterly winds.
As 8 resuli, Lake Si. Lawrence water
levels continued to decline, and the
Board again made a number of short-
term flow reductions until early
December.  These reductions were
necessary  to prevent  Lake St
Lawrence levels from falling below the
minimum for commercial navigation.

As a result of the Board's strategy o
release high owtflows, 231,000 cfs-
weeks of positive deviations were
sccumulated by the end of the vear,
which are squivalent to & redsction of
Lake Ontario’s level by about %
inches.

In addition to its regulation
operations, the Board continued to
assess two allernate regulation plans
in order to examine polential
improvements (o Lake Ontario
regulation. This 3-year assessment

began in early 1994. One plan, called
Flan 35-F, 5 a product of the LIC
Levels Reference Study completed in
1943 and s a modified version of the
current regulation plan. The other
plan, called the Interest Satisfaction
(IS} Model, was independently
developed and wses an oplimization
technique that attempls io achieve the
best possible compromises among all
interests. An evaluation of the 3-years
of data from the iwo alternative
regulation plans will start in early
1997, with completion sometime
during the summer of 1997, Since the
evaluation of the plans s within the
existing regulation criteria specified
hy the Internathonal Jaind
Commission, improvements resulting
from any of the plans is expected to be
small.

In 1995 the 5. Lawrence Board was
abo requested by the LIC to prepare a
scope of work of the studies that
would be required to update the Lake
Dntario  regulation criferia.  This
request was in response (o the 1993
Reference Study  report  which
recommended, among other thimgs,
that new regulation criteria be added
to  consider the needs of the
recreational boating and
environmental interests, In early 1996
the Board submiited a scope of work
to the LIC.

Meetings With The Publi

March 19, 19, the Infernational
Niagara Board of Control held a
public meeting at BulTalo, New York.

June 3, 1994, the Si. Lawrence River
board of Control held a public
meeting in Wateriown, New York. At
the meeting the Lake Ontario shore
property owners and area elected
officials expressed concern with high
water levelk on Lake Oniario anmd
ongoing crosion problems. On the
other hand, recreational boaters and
marina operators In eastern Lake
Ontprio and the Thowsand Islands
arem of the St. Lawrence River
expressed a preferemce for higher
levels.

The International Lake Superior
Board of Control held a  public
meeting on Jume 18, 194, ai
FParadise, Michigan. Abtendess
expressed their concerns about high
lake levels and shoreline erosion.

Commercial Navigation

As of the end of 199 tonnage passing
through the Soo Locks at Sault Ste,
Marie, Michigan was only 0.4% below
the comparable 1995 tonnage. United
Stmies and Canadian vessels carried
abowt 55 and 16 million short tons of
cargo  respectively, while foreign
vestels carried about 4 million short
tons, Foreign cargo traffic was up
about 26.3% over comparable 1995
traffic. Through Movember, 1%, a
total of 3930 cargo vessels had
transited the locks, as compared fo
3,975 passages the previous year, OF
these, 2,332 passages were U.S.-
Magped vessels, 1,173 were Canadian-
Nagged, and 425 were foreign vessels
(ocean-going  or  “salties™). In
addition to the cargo vessels, there
were also 5,947 transits by other types
of vessels, such as pleasure craft, tour
boats, Coast Guard, and scientific
research vessels,.  The Corps of
Engincers has the awthority to keep
the locks open until January 15, 1997,
should shipping interests request ii.

According to the 5t Lawrence Seaway
Development Corporation”s
prefiminary figures through the end of
Movember, 1996, 34.5 million metric
tons (MMT) of cargpo moved through
the Lake Ontario-Montreal section of
the Seaway. This was 1.3 MMT less
than in 1995. As of the end of
Movember, 1996, the total vessel
transils were 2,349 (1,456 lakers and
983 ocean wvessels), as compared to
2,557 (1,688 lakers and 869 ocean
vessels) in 19935,

Seaway oflicials reported preliminary
information on 4 number of individual
cargoes as of the end of November
1996, Including: iron ore (up 4% to
about 10.7 MMT); pruin (down 19%
to about 10.6 MMT); coal (down 43%
to about 0.5 MMT); and peiroloum



products (up 9% to about 1.0 MMT).

1996 Great Lakes Updates

Regular monthly publication of the
Grear Lakes Update ceased with the
September, 1995, issue, MNo. 1221,
During 1996 the Grear Lakes Update
was published in January, the “1995
Annual Summary”, kssee No. 124;
and again in November, “Great Lakes
Water Levels Rise in 1996, issue No.

All elevations shown in this article are
referenced to the DGLD 1985 datam.

Information abowt the Great Lakes is
available on the World Wide Weh,
The Internet address for the Detroit
District’s Home Page is as follows:
hitp://sparky.nce. usace . army . mil

Information i updated monthly.



